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(57) ABSTRACT 

The present invention relates to a neovasculariZation inhibi 
tor comprising as the active ingredient N-(3,4 
dimethoxycinnamoyl) anthranilic acid represented by the 
formula: 

CH3O CONH 
\ 

CH3O HOOC 

or a pharmaceutically acceptable salt thereof, Which has 
inhibitory effects on proliferation and chemotaxis of human 
microvascular endothelial cells and tube formation of human 
microvascular endothelial cells, and therefore, is useful as an 
agent for the prevention and treatment of diseases associated 
With neovasculariZation such as diabetic retino senile dis 
coid macular degeneration, neovascular glaucoma and rheu 
matic arthritis. 

11 Claims, 2 Drawing Sheets 
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NEOVASCULARIZATION INHIBITOR 

This application is a 371 of Pct/JP97/00354 ?led on Feb. 
12, 1997. 

FIELD OF THE INVENTION 

The present invention relates to a pharmaceutical com 
position Which is useful as a neovasculariZation inhibitor. 

More particularly, the present invention relates to an agent 
for the prevention or treatment of diseases associated With 
neovasculariZation Which comprises as the active ingredient 
N-(3,4-dimethoxycinnamoyl)anthranilic acid represented by 
the formula: 

(I) 
CH3O CONH 

CH3O HOOC 

or a pharmaceutically acceptable salt thereof. 
Diseases associated With neovasculariZation Which can be 

treated in accordance With this invention include, various 
diseases Which occur by participation of neovasculariZation 
as one of the causes thereof for examples include, diabetic 
retinopathy, senile discoid macular degeneration, retinopa 
thy of prematurity, sickle-cell retinopathy, retinal vein 
occlusion, neovasculariZation after corneal transplantation 
or cataract extraction, neovascular glaucoma, rubeosis iridis, 
rheumatic arthritis, psoriasis, scleredema, tumors, over 
groWth of capillary blood vessels in atherosclerosis adven 
titia and corneal neovasculariZation caused by long Wear of 
cantact lens. 

BACKGROUND OF THE INVENTION 

In general, neovasculariZation is a phenomena accompa 
nying degradation of the basement membrane by proteolytic 
enZymes, chemotaxis and proliferation of endothelial cells, 
tube formation by endothelial cell differentiation and reor 
ganiZation of blood vessels. NeovasculariZation occurs in 
luteiniZation and placentation physiologically and in the 
diseases described above pathologically. For example, in 
retinopathy, retinal tissues lying betWeen preexisting base 
ment membrane around retinal vessels and vitreous are 
degraded. Subsequently endothelial cells of preexisting ves 
sels migrate from junctions of the degraded retinal tissues 
and endothelial cells proliferate to ?ll up spaces left by the 
migrated endothelial cells migrated, and the endothelial cells 
migrated to vitreoretina reorganiZe neW vessels, leading to 
neovasculariZation. 

NeovasculariZation is correlated With various diseases, 
and, for example, neovasculariZation plays a close part in the 
process of the onset and progress of the above diseases. 
Therefore, extensive studies to ?nd compounds having an 
inhibitory activity on neovasculariZation have been actively 
promoted for the prevention or treatment of these diseases. 
Although, for example, neovasculariZation inhibitors such 
as fumagillin analogues, Which are microbial metabolites 
having an inhibitory activity on endothelial cell 
proliferation, tetracycline antibiotics, Which can inhibit a 
collagenase activity, and microorganism-derived D-gluco 
galactan sulfate, Which can interfere With binding of 
heparin-binding angiogenic factors to their receptors, are 
knoWn, there is no satisfying drug clinically. In addition, 
there is no procedure enough to treat the above diseases. 
Specially, if patients With diabetic retinopathy do not 
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2 
undergo surgical treatment, involution of neogenetic vessels 
can not be observed, and therefore, visual loss caused by a 
discharge of blood from neogenetic vessels has become a 
problem. Thus, development of drugs having an excellent 
effect on neovasculariZation has been greatly desired. 

N-(3,4-Dimethoxycinnamoyl)anthranilic acid (generic 
name: Tranilast) represented by the above formula (I) of the 
present invention has been used Widely as a drug for the 
treatment of allergic disorders such as bronchial asthma, 
allergic rhinitis, atopic dermatitis and allergic conjunctivitis, 
and cutaneous disorders such as keloid and hypertrophic 
scar. For example, it has been knoWn that Tranilast has 
inhibitory activities on chemical mediator release caused by 
an allergic reaction, excessive collagen accumulation by 
?broblast cells in cutaneous tissues and excessive prolifera 
tion of smooth muscle cells in coronary artery vessels. 

HoWever, it is disclosed in no Way that Tranilast sup 
presses proliferation and chemotaxis of microvascular 
endothelial cells and tube formation of microvascular endot 
helial cells, and it is not knoWn at all that Tranilast is useful 
as a neovasculariZation inhibitor. 

DISCLOSURE OF INVENTION 

The present invention relates to a neovasculariZation 
inhibitor Which comprises as the active ingredient N-(3,4 
dimethoxycinnamoyl)anthranilic acid represented by the 
formula: 

(I) 
CH3O CONH 

CH3O HOOC 

or a pharmaceutically acceptable salt thereof. 
The present invention relates to a method for the preven 

tion and treatment of diseases associated With neovascular 
iZation Which comprises administering N-(3,4 
dimethoxycinnamoyl)anthranilic acid represented by the 
above formula (I) or a pharmaceutically acceptable salt 
thereof. 
The present invention relates to a use of N-(3,4 

dimethoxycinnamoyl)anthranilic acid represented by the 
above formula (I) or a pharmaceutically acceptable salt 
thereof for the manufacture of a pharmaceutical composition 
for the prevention and treatment of diseases associated With 
neovasculariZation. 

Furthermore, the present invention relates to a use of 
N-(3,4-dimethoxycinnamoyl)anthranilic acid represented by 
the above formula (I) or a pharmaceutically acceptable salt 
thereof as a neovasculariZation inhibitor. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a graph illustrating the inhibitory effect of 
Tranilast on proliferation of human microvascular endothe 
lial cells. The axis of the ordinates shoWs the number of 
human microvascular endothelial cells (><104 cells), and the 
axis of the abscissas shoWs concentrations of Tranilast 
(ug/ml). The symbols*and**in the graph shoW the signi? 
cantly difference at p<0.05 and p<0.01, respectively. 

FIG. 2 is a graph illustrating the inhibitory effect of 
Tranilast on chemotaxis of human microvascular endothelial 
cells. The axis of the ordinates shoWs the number of human 
microvascular endothelial cells migrated (cells/visual ?eld), 
and the axis of the abscissas shoWs concentrations of Tra 
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nilast (lug/ml). The symbol** in the graph shows the sig 
ni?cantly difference at p<0.01. 

FIG. 3 is a graph illustrating the inhibitory effect of 
Tranilast on tube formation of human microvascular endot 
helial cells. The axis of the ordinates shoWs the number of 
netWork of tube formed (number), and the axis of the 
abscissas shoWs concentrations of Tranilast (lug/ml). The 
symbol**in the graph shoWs the signi?cantly difference at 
p<0.01. 

FIG. 4 is a graph illustrating the inhibitory effect of 
Tranilast on tube formation of human microvascular endot 
helial cells. The axis of the ordinates shoWs the mean length 
of tube structure formed (mm), and the axis of the abscissas 
shoWs concentrations of Tranilast (pg/ml). The 
symbols*and**in the graph shoW the signi?cantly differ 
ence at p<0.05 and p<0.01, respectively. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The present inventors have been extensively studied to 
?nd compounds having an inhibitory activity on neovascu 
lariZation. As a result, it Was found that N-(3,4 
dimethoxycinnamoyl) anthranilic acid (generic name: 
Tranilast) represented by the above formula (I) has remarked 
inhibitory effects on proliferation of human microvascular 
endothelial cells, chemotaxis of human microvascular 
endothelial cells and tube formation of human microvascular 
endothelial cells, and therefore, is extremely useful as a 
neovasculariZation inhibitor, thereby forming the basis of 
the present invention. 

Accordingly, the present inventors con?rmed that Tra 
nilast signi?cantly suppressed proliferation of human 
microvascular endothelial cells in the in vitro cell prolifera 
tion inhibitory activity test using human microvascular 
endothelial cells. 

The present inventors also con?rmed that Tranilast sig 
ni?cantly suppressed chemotaxis of human microvascular 
endothelial cells in the in vitro cell chemotaxis inhibitory 
activity test using human microvascular endothelial cells. 

Furthermore, the present inventors also con?rmed that 
Tranilast signi?cantly inhibited tube formation of human 
microvascular endothelial cells in the in vitro cell tube 
formation inhibitory activity test using human microvascu 
lar endothelial cells. 

As a consequence, Tranilast has excellent inhibitory 
effects on proliferation and chemotaxis in human microvas 
cular endothelial cells, and therefore, is a compound being 
useful as a neovasculariZation inhibitor. Furthermore, Tra 
nilast has an excellent inhibitory effect on tube formation of 
human microvascular endothelial cells, and therefore, is a 
compound being extremely useful as an agent for the 
prevention and treatment of diseases associated With neovas 
culariZation. 

Therefore, pharmaceutical compositions Which are useful 
as agents for the prevention and treatment of diseases 
associated With neovasculariZation can be prepared by com 
prising as the active ingredient Tranilast or a pharmaceuti 
cally acceptable salt thereof. 

Various methods for the preparation of Tranilast and 
pharmaceutically acceptable salts thereof are knoWn 
(Japanese Patent Application Publication (kokoku) 
No.Sho.56-40710; ibid. No.Sho.57-36905; ibid. No.Sho.58 
17186; ibid. No.Sho.58-48545; ibid. No.Sho.58-55138; ibid. 
No.Sho.58-55139; ibid. No.Hei. 01-28013; ibid. No.Hei.01 
50219; ibid. No.Hei.03-37539 etc.). For example, Tranilast 
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4 
and pharmaceutically acceptable salts thereof can be pre 
pared by alloWing a reactive functional derivative such as 
acid halide and acid anhydride of 3,4-dimethoxycinnamoyl 
acid represented by the formula: 

(II) 
CH3O COOH 

to react With anthranilic acid represented by the formula: 

(III) 
NH2 

COOH 

in the usual Way, and if desired, converting the resulting 
compound into a salt thereof. 
As examples of pharmaceutically acceptable salts of 

Tranilast, salts With inorganic bases such as a sodium salt 
and a potassium salt, salts formed With organic amines such 
as morpholine, piperaZine and pyrrolidine and salts formed 
With amino acids can be illustrated. 
When the pharmaceutical compositions of the present 

invention are employed in the practical treatment, various 
dosage forms of pharmaceutical compositions can be used 
depending upon usage. As examples of such dosage forms, 
poWders, granules, ?ne granules, dry sirups, tablets, 
capsules, ointments, injections, eye drops and the like can be 
illustrated. 

These pharmaceutical compositions can be formulated by 
admixing, diluting or dissolving occasionally With appro 
priate pharmaceutical additives such as excipients, 
disintegrators, binders, lubricants, diluents, buffers, 
isotonicities, antiseptics, moistening agents, emulsi?ers, dis 
persing agents, stabiliZing agents and dissolving aids in 
accordance With conventional methods and formulating in 
the usual Way depending upon the dosage forms. 

For example, poWders can be formulated by admixing 
Well Tranilast represented by the formula (I) or a pharma 
ceutically acceptable salt With appropriate excipients, lubri 
cants and the like occasionally. 

Tablets can be formulated by admixing Tranilast or a 
pharmaceutically acceptable salt With appropriate 
excipients, disintegrators, binders, lubricants and the like 
occasionally, and pressing the mixture in the usual Way. The 
tablets also can be coated to provide ?lm-coated tablets, 
sugar-coated tablets, enteric coating tablets and the like. 

For example, capsules can be formulated by admixing 
Well appropriate excipients, lubricants and the like 
occasionally, and ?lling the mixture in capsules. Capsules 
can be also formulated by forming granules or ?ne granules 
in the usual Way, and ?lling the granules or ?ne granules in 
capsules. 

Ointments can be used as eye ointments. 
Injections can be injected directly into diseased tissues 

such as cornea and vitreous or their adjacent tissues by using 
a ?ne needle, and can be also used as intraocular perfusate. 
The pharmaceutical compositions of the present invention 

can be administered as sustained release preparations. For 
example, Tranilast preparation is incorporated into pellet or 
microcapsule of sustained release polymer as a sustained 
release preparation, and the pellet or microcapsule is surgi 
cally planted into tissues to be treated. As examples of 
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sustained release polymers, ethylene-vinylacatate 
copolymer, polyhydro-metacrylate, polyacrylamide, 
polyvinylpirrolidone, methylcellulose, lactic acid polymer, 
lactic acid-glycolic acid copolymer and the like can be 
illustrated, and preferably, biodegradable polymer such as 
lactic acid polymer and lactic acid-glycolic acid copolymer 
can be illustrated. 
When the pharmaceutical compositions of the present 

invention are employed in the practical treatment, the dos 
age of Tranilast or a pharmaceutically acceptable salt thereof 
as the active ingredient is appropriately decided depending 
on the body Weight, age, sex, degree of symptoms and the 
like of each patient to be treated, Which is approximately 
Within the range of from 100 to 1,000 mg per day per adult 
human in the case of oral administration and approximately 
Within the range of from 20 pg to 300 mg per day per adult 
human in the case of parenteral administration. 

The dose of Tranilast or a pharmaceutically acceptable 
salt thereof can be appropriately increase and decrease 
depending on the type of diseases, degree of symptoms of 
each patient to be treated and therapeutic value. 

EXAMPLES 

The present invention is further illustrated in more detail 
by Way of the folloWing Examples. 

Study to Con?rm Inhibitory Effect on 
NeovasculariZation 

Example 1 

Inhibition of Proliferation of Human Microvascular 
Endothelial Cells 

@Culture of Human Microvascular Endothelial Cells 
Normal human dermal microvascular endothelial cells 

(Cell Systems Corporation) Were subcultured in a medium 
(MVE medium, Cell Systems Corporation) for endothelial 
cell culture and used for the study. At the logarithmic groWth 
phase, the medium Was aspirated and cells Were Washed With 
phosphate-buffered saline (PBS(—)) Which Was added 
gentlely. Then, the PBS(—) Was aspirated, an aliquot of 
0.25% trypsin solution containing 0.02% EDTA Was added 
to the culture plate, and the morphology of cells Was 
observed under a phase-contrast microscopy. When cells 
Were going to be round, an equal value of MVE medium Was 
added to the trypsin solution to stop the action of trypsin. 
Attached cells Were harvested from the plate by pipetting the 
medium using a slender pasture pipette. Cell suspension Was 
transferred into spit, then medium Was added to the spit, and 
the cell suspension Was mixed about 20 times vigorously by 
pipetting With a pasture pipete and centrifuged at 100—110><g 
for 1 minute. After the supernatant Was discarded, fresh 
medium Was added to the precipitate, and cell suspension 
Was prepared by pipetting using a pasture pipete. Number of 
viable cells in an aliquot of the suspension Was counted 
under a phase-contrast microscopy using a hemocytometer. 
Cell concentration Was adjusted to 2><104 cells/ml. 
@ Preparation of Test Drug 

Tranilast Was added to 1% aqueous sodium bicarbonate 
solution to prepare 0.55% solution and dissolved by Warm 
ing at 70° C. The solution Was steriliZed With millipore ?lter 
and diluted With MVE medium to a ?nal prescribed con 
centration. 
@ Experimental Method 

Cell suspension (1 ml) Was added to collagen-coated 
6-Well plate(Toyobo Engineering Co., Ltd.) and cultured at 
37° C. under a humidi?ed atmosphere of 5% CO2 in air. 
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6 
After 1 day, the medium Was aspirated, cells Were Washed 
With PBS(—), and 1 ml of fresh medium and 0.1 ml of 
various concentrations of Tranilast solution Were added to 
the plate and the plate Was incubated for further 2 days. After 
incubation, the medium Was aspirated, cells Were Washed 
With PBS(—), and then 1 ml of 0.25% trypsin solution 
containing 0.02% EDTA Was added to the plate. After 
harvesting cells from the plate by pipetting using a pasture 
pipete, number of viable cells Was counted using a hemocy 
tometer. 

@ Assessment of Effect 
Mean and standard variation value of each group Were 

calculated. Statistical analysis of signi?cance Was performed 
by a one-Way analysis of variance and statistical signi?cance 
Was con?rmed. Thereafter, analysis of signi?cance betWeen 
groups Was performed by Dunnett’s multiple test. 
@ Results 
As shoWn in FIG. 1, Tranilast signi?cantly suppressed the 

proliferation of human microvascular endothelial cells in a 
concentration-dependent manner. 

Example 2 

Inhibition of Chemotaxis of Human Microvascular 
Endothelial Cells 

(D Culture of Human Microvascular Endothelial Cells 
According to the method of Example 1 (D, human 

microvascular endothelial cells Were cultured to prepare a 
cell suspension. Number of viable cells Was counted under 
a phase-contrast microscopy using a hemocytometer and cell 
concentration Was adjusted to 2><104 cells/ml. 
@ Preparation of Test Drug 

Tranilast Was added to 1% aqueous sodium bicarbonate 
solution to prepare 0.55% solution and dissolved by Warm 
ing at 70° C. The solution Was steriliZed With millipore ?lter 
and diluted With DMEM+Ham (1:1) medium to a prescribed 
?nal concentration. 
@ Experimental Method 

Chemotaxis of human dermal microvascular endothelial 
cells (prepared in to vascular endothelial groWth factor 
(VEGF) Was studied using a 96-well micro chemotaxis 
chamber (Neuro Probe Inc.). An aliquot (32 pl) of DMEM+ 
Ham (1:1) medium containing 100 ng/ml of VEGF, 0.1% 
bovine serum and various concentrations of Tranilast Was 
added to the loWer cavity of the chemotaxis chamber. An 
aliquot (50 pl) of medium containing cell suspension and 
Tranilast Was added to the upper cavity of the chamber. 
Polycarbonate ?lter (10 pm thickness With 8 pm pore siZe; 
Neuro Probe Inc.) coated With type-1 collagen Was used for 
the chemotaxis membrane. The chemotaxis chamber Was 
incubated at 37° C. for 5 hours under a humidi?ed atmo 
sphere of 5% CO2 in air. Cells migrated to the loWer side of 
the ?lter Were ?xed With 90% ethanol, and stained With 
Diff-Quick (Baxter Diagnostics Inc.). Number of migrated 
cells Was counted in 5 random ?elds at ><400 magni?cation 
under a phase-contrast microscopy and mean chemotaxis 
cell number Was calculated. 
@ Assessment of Effect 
Mean and standard variation value of each group Were 

calculated. Statistical analysis of signi?cance Was performed 
by a one-Way analysis of variance and statistical signi?cance 
Was con?rmed. Thereafter, analysis of signi?cance betWeen 
groups Was performed by Dunnett’s multiple test. 
@ Results 
As shoWn in FIG. 2, Tranilast signi?cantly suppressed the 

chemotaxis of human microvascular endothelial cells in a 
concentration-dependent manner. 
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Example 3 

Tube Formation of Human Microvascular 
Endothelial Cells 

(D Culture of Human Microvascular Endothelial Cells 
According to the method of Example 1 (D, human 

microvascular endothelial cells Were cultured to prepare a 
cell suspension. Number of viable cells Was counted under 
a phase-contrast microscopy using a hemocytometer and cell 
concentration Was adjusted to 4><104 cells/ml. 
@ Preparation of Test Drug 

Tranilast Was added to 1% aqueous sodium bicarbonate 
solution to prepare 0.5% solution and dissolved by Warming 
at 70° C. The solution Was steriliZed With millipore ?lter and 
diluted With MVE medium to a prescribed ?nal concentra 
tion. 
@ Experimental Method 
An aliquot (0.25 ml) of matrigel (10 mg/ml, Becton 

Dickinson LabWare) Was added to a 24-Well culture plate 
(Corning) and Was then alloWed to solidify by incubation at 
37° C. for 1 hour. Suspension (0.25 ml) of human microvas 
cular endothelial cells (4><104 cells) and MVE medium (0.25 
ml) containing various concentrations of Tranilast Were 
added onto the gel. After 18 hours incubation at 37° C., 5 
random ?elds of one Well Were observed at ><100 magni? 
cation using a phase-contrast microscopy and the number of 
formed netWork Was counted. 
@ Result 
As shoWn in FIG. 3, number of the formed netWork Was 

signi?cantly reduced in a concentration-dependent manner. 

Example 4 

Tube Formation of Human Microvascular 
Endothelial Cells 

(D Culture of Human Microvascular Endothelial Cells 
According to the method of Example 1 (D, human 

microvascular endothelial cells Were cultured to prepare a 
cell suspension. Number of viable cells Was counted under 
a phase-contrast microscopy using a hemocytometer and cell 
concentration Was adjusted to 4><104 cells/ml. 
@ Preparation of Test Drug 

Tranilast Was added to 1% aqueous sodium bicarbonate 
solution to prepare 1.0% solution and dissolved by Warming 
at 70° C. The solution Was steriliZed With millipore ?lter and 
diluted With MVE medium to a prescribed ?nal concentra 
tion. 
@ Experimental Method 
An aliquot (0.25 ml) of matrigel (10 mg/ml, Becton 

Dickinson LabWare) Was added to a 24-Well culture plate 
(Corning) and Was then alloWed to solidify by incubation at 
37° C. for 1 hour. Suspension (0.25 ml) of human microvas 
cular endothelial cells (4><104 cells) and MVE medium (0.25 
ml) containing various concentrations of Tranilast Were 
added onto the gel. After 18 hours incubation at 37° C., 5 
random ?elds of one Well Were photographed at ><40 mag 
ni?cation using a phase-contrast microscopy. The lengths of 
the tube structures Were measured and the mean value Was 
calculated. 
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@ Result 
As shoWn in FIG. 4, the length of the tube strucure Was 

signi?cantly reduced in a concentration-dependent manner. 

Industrial Applicability 

A pharmaceutical composition comprising as the active 
ingredient Tranilast has remarked inhibitory effects on pro 
liferation and chemotaxis of human microvascular endothe 
lial cells and tube formation of human microvascular endot 
helial cells, and therefore, is extremely effective as a 
neovasculariZation inhibitor. 

What is claimed is: 
1. A method for the prevention and treatment of diseases 

associated With neovasculariZation Which comprises admin 
istering N-(3,4-dimethoxycinnamoyl)anthranilic acid repre 
sented by the formula: 

CH3O CONH 

CH3O HOOC 

or pharmaceutically acceptable salt thereof to a human 
Patient shoWing symptoms of diseases associated With 
neovasculariZation. 

2. The method as claimed in claim 1 Wherein the disease 
to be treated is diabetic retinopathy. 

3. The method as claimed in claim 1 Wherein the disease 
to be treated is senile discoid macular degeneration. 

4. The method as claimed in claim 1 Wherein the disease 
to be treated is rheumatic arthritis. 

5. The method as claimed in claim 1 Wherein the disease 
to be treated is a tumor. 

6. The method of claims 1, Wherein said N-(3, 
4-dimethoxycinnamoyl) anthranilic acid is administered 
orally. 

7. The method of claim 6, Wherein said N-(3, 
4-dimethoxycinnamoyl) anthranilic acid is administered 
orally Within the range of 100 to 1,000 mg per day. 

8. The method of claim 1, Wherein said N-(3, 
4-dimethoxycinnamoyl) anthranilic acid is administered 
parenterally. 

9. The method of claim 8, Wherein said N-(3, 
4-dimethoxycinnamoyl) anthranilic acid is administered 
parenterally in an amount of 20 pg to 300 mg per day. 

10. The method of claim 1, Wherein said N-(3, 
4-dimethoxycinnamoyl) anthranilic acid is administered as a 
topical, ointment. 

11. The method of claim 1, Wherein said N-(3, 
4-dimethoxycinnamoyl) anthranilic acid is administered as 
eye drops. 


